Abstract. The present paper is about applying competence modeling for a knowledge engineer in the case of the company WBSA Sistemas Inteligentes S.A. The process was based on Lucia and Lepsinger model, by which competences are characterized through the identification of situations and behaviors considered relevant to the engineer performance. As one of the different techniques suggested by the model for collecting data, a number of individual interviews were undertaken and at the end it was defined and validated a set of eleven competence regarded as necessary for a satisfactory performance of a knowledge engineer.
Introduction
Knowledge-based systems (KBS) are computer programs that use explicitly represented knowledge to solve problems. Such systems handle knowledge and information by an intelligent manner and are used to solve problems that require a high volume of specialized knowledge [1] . To build a knowledge-based system implies to create a computational model with the objective of developing the capability of solving problems similar to the capability of a domain specialist [2] . In this context, the Knowledge Engineer plays an essential role since he will be the actor responsible for sharing with the specialists his procedures, strategies, and practical rules to solve problems and for building that knowledge into an intelligent system. When this process is correctly performed the result is a system that provides solutions similarly to a human specialist.
The objective of this paper is to present the competence modeling process for the Knowledge Engineer, identifying the set of knowledge, skills, and attitudes required for a high performance of the engineer.
The Concept of Competence
Due to the diversity of knowledge domains where the concept of competence is applied, it is acceptable that there is no consensus about its definition. That is true even in the context of management. According to Woodruffe [3] , at the center of the debate about management a sensitive field is found where the term competence brings a different meaning when used by different people. Ruzzarin, Amaral and Simionovisci [4] say that there is no doubt that the concept of competence is at the same time one of the concepts most commonly used and one of the most controversial one in the modern language of management.
Currie and Darby stated that the concept became popular due to Boyatzis, who defined competence as the characteristics of a person that can be observed and can be expressed in terms of motivation, skills, and aspects related to his image or role or the amount of knowledge.
Despite the historical importance of the concept presented by Boyatzis, it is considered too broad and its usage is limited to the field of organizational management. More objective definitions as the one presented by Parry [6] become more commonly used. Parry defines competence as a set of knowledge, skills, and attitudes that mostly affect a work, and keep a relation with the performance; they can be measured through some accepted tools and can be improved by training and development. As per Cooper [7] , the four criteria presented by Parry should be used when defining the profile of competence inherent to a function or a position. Given that any characteristic not included in those criteria should be excluded from the definition of a profile, from the set of factors defining a competence the author eliminates personality traces, capabilities, abilities and attitudes. Contrary to the approach of Cooper, for Lucia and Lepsinger [8] characteristics as attitudes and capabilities are important for the success in some specific positions, although they having a more subjective character. Another relevant aspect is that even characteristics not so easily quantifiable can be measured and evaluated when translated into behaviors. The approach based on behaviors was first developed by McClelland and shows wide acceptance by models used nowadays, because "it is only through their behaviors that human beings affect the context where they act" [9] . In line with this perspective, Lucia and Lepsinger suggest that the definition of a competence can be represented in a similar way to a pyramid, the pyramid of competences. As shown by Figure 1 , at the top are the behaviors and the base, which provides support to the behaviors, is structured by the skills, knowledge, abilities, and personal characteristics. Lepsinger. It is considered more adequate because it takes into account attitudes and other subjective, personal characteristics as part of competence. Furthermore, the chosen model turns possible to measure and eva components of competence due to the fact that it uses the approach based on behaviors to describe competences. On the other hand, the concept prop compatibility to the work of Parry and McClelland, which are regarded as important references in the field of management based on competences.
competence proposed by Lucia and Lepsinger. Three steps are considered when applying the model: planning, development, and finalizing and validating the model. Years of research and development efforts undertaken by WBSA consolidated the excellence of its intellectual capital, which is recognized worldwide through more than fifty papers already presented and edited by international conferences. The company developed i intelligence techniques for knowledge management systems. In this regard WBSA is recognized by the Brazilian Software Companies Association (ABES) for having well-known specialization. WBSA stated as its mission "to provide
The Working Process
With the aim of applying the com step was to prepare the map of p petence modeling for the company, the first rocesses undertaken by WBSA. It consists of und he processes, detailing activities, and collecti n abo outp gu om orkflow. 
The Position of Knowledge Engineer
The te Knowledge Engineering is used to d proces of knowledge-based systems. It is part o one or more specialists on the knowledge domain [11] . In the past, knowledge engineering was the process of transferring knowledge from the specialist into the system knowledge base. That approach normally caused failures because it is not possible for the speciali all the knowledge involved in his task [12] . The objective of the knowledge engineering process is to capture the knowledge of a domain specialist, as well as his forecast and control procedures on the subject. This process involves becoming f information, to do analysis and evaluate the effort required by the project. Furthermore, the knowledge being accumulated has to be codified and tested; the scope of work has to be defined, establishing exactly what the user requires to be efficiently retrieved; the quantity and quality of documents have to be analyzed; and the construction of the vocabulary to support the retrieving process.
2.2
Applying the model
Planning
The de nition of th analysi of the crit Given the importance of the role of the knowledge engineer for the success of the system implementation phase, the knowledge engineering process was elected as a critical process for the Company. And the posit engineer was chosen to apply the model. Afterwards the expected result of the project was discussed and the different phases and activities were described. Show availability, assuring that Follow the development of the systems. The lack of compromising must b
Development

Finaliz
During this phase, the internal competence model was presented to a group of ing and validating the model people working in the same environment, but not in the same position, with the aim of doing an analysis of the general model and identifying those competences regarded as essential for the performance of the knowledge engineer.
Since the knowledge engineer interacts with most of the other people working in the company, it was not difficult to form the focus group to discuss and validate the model. As presented on Tables 1, 2 , and 3 there were identified thirty-three competences, from which eleven is the number of knowledge abilities, eleven are skills, and eleven are attitudes. With the output of the evaluation phase, a focus group discussion was conducted with the objective of refining the model. The result presented on Table 4 shows a list of competences regarded as being essential for a satisfactory performance of a knowledge engineer in the context of the company WBSA. established and ledge Engineer were established and defined. This list will be initially used in the training and development activities, and may be It p during this phase, but the conclusion was that, because of the complexity in performing the function, it became crucial to consider the set of competences listed in table 04. Validate the model and determine the correlation of the competences with the best performa and development of the Knowledge Engineers, the application of this phase in the model (a 360° evaluation) was not necessary. The evaluation made in the precedent phase was enough to identify the competences that assure the good performance of the evaluated function. Finalizing the model: Considering the complexity of the position being analysed, it is understood that the comp actually those that must be worked essentially in all Knowledge Engineers of the company. However, the other competences surveyed in the precedent phase (temporary model). So, it is considered that the competences identified as essential must be searched for the position of K company in its training processes and developments, aiming at the improvement and ideal performance of its collaborators.
C
based systems the position changed its characteristics considerably. So, the establishment of the competences was very interesting as it wasn't a position with consolidated characteristics as opposed to a traditional position. This research established the competences necessary to the position of Knowledge Engineer in the company WBSA Sistemas Inteligentes Lucia's and Lepsinger's model. Following the model proposed by the above mentioned authors, the competence modelling may start from a list o new one, specifically for the position. In this work, because of the particularities of the position, the second option was adopted. In the application of the model, some phases were not performed or were adapted, aiming a satisfactory development of th The choice of the position was made taking as reference the mapping of processes and the concept of critical organizational proces In this sense, interviews where made with collaborators that occupy this position in the company, and a provisory model of competences was lately validated by a broader group. A relevant question diagnosed in the process was the difficulty in differentiate the abilities and attitudes related with the competences identified. At the end of the process the twelve essential competences to the satisfactory performance by the Know lately expanded for the other activities of the process of human resources management. Beyond the benefit related with the competences modelling, other positive aspect of the application of the model was the reflection exercise made during the interviews about the role of the Knowledge Engineer in the context of the olange Oliveira. Sistemas Inteligentes: fundamentos e aplicações. ole,2003. company. This reflection was useful as the company had already worked in the formalization of its responsibilities.
